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DETAILED ACTION 

1. This action is in response to the papers filed 4/12/2007. Currently, claims 1-30 
are pending. Claims 5-20 and 25-30 have been withdrawn as drawn to non-elected 
subject matter. 

ElBction/Restrictions 

2. Applicant's election without traverse of Group I, Claims 1-4 and 21-24 and SEQ 
ID NOs: 1 , 2, 4 in the paper filed on 4/12/2007 is acknowledged. Claims 5-20 and 25- 
30 have been withdrawn from further consideration pursuant to 37 CFR 1 .142(b), as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 
The requirement is made FINAL. 

Priority 

3. This application claims benefit of 60/51 3,246 filed on 1 0/22/2003 and claims 
benefits of 60/500,736 filed on 09/05/2003 and 60/430,202 filed on 12/02/2002. 

Specification Objections 

4. The disclosure is objected to because It contains an embedded hyperlink and/or 
other form of browser-executable code. See, for example, page 14, line 4. Applicant is 
required to delete the embedded hyperlinks and/or other form of browser-executable 
code. SeeMPEP§ 608.01. 

Claim Objections 

5. Claims 1 and 21 are objected to because of the following informalities: Claim 1 
contains typographical error: "sequence, :" in line 12 (the comma usage). The step iii in 
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line 13 is labeled as "(ii)". Claim 21, line 2 recites " i.)" and indented differently than 
steps ii) to iv). Appropriate correction is required. 

6, Claims 2-4 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in Independent form. Claims 2-4 fail to 
further limit claim 1 because the elected primer and probe sequences of SEQ ID NOs: 
1,2, and 4 hybridizes to positions 214-232 (SEQ ID NO: 1); to positions 260-276 (SEQ 
ID NO: 2); and to positions 354-369 (SEQ IN NO: 4) (see included "Sequence 
alignments", page 1, section 2). Claim 1 the instant claims depend from, recite the 
limitations of "within the sequence of nucleotide position of 1327 through nucleotide 
position 1460 of SEQ ID NO: 78" in lines 6-7, 10-11, and 15-16. Therefore, claims 2-4 
do not further limit "within the sequence of nucleotide position of 1327 through 
nucleotide position 1460 of SEQ ID NO: 78". 

Claim Rejections • 35 USC § 112- Second Paragrapii 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1-4, 21-24 are indefinite Claim 21 is rejected under 35 U.S.C. 1 12, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Claim 1 is indefinite because it is unclear whether the claim is drawn to a method 
for detecting Alicyclobacillus and Geobacillus or a method of determining the presence 
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of contamination by Alicyclobacillus or Geobacillus. The preamble states that the 
method is for method for detecting Alicyclobacillus and Geobacillus but the final process 
step is a method of determining the presence of PGR products wherein the presence of 
a PGR product in the sample is indicative of contamination by "Alicyclobacillus or 
Geobacillus or both". Therefore the claims are unclear as to whether the method is a 
method for detecting Alicyclobacillus and Geobacillus or a method of determining 
contamination by Alicyclobacillus or Geobacillus. 

Claims 2-4 are indefinite over the recitation of the elected sequences of SEQ ID 
NOs: 1,2, and 4. SEQ ID NO: 1 is identical to SEQ ID NO: 78. positions 214-232; SEQ 
ID NO: 2, to positions 260-276; and SEQ IN NO: 4, to reverse complementary sequence 
of 354-369 (see included "Sequence alignments", page 1, section 2). However, claim 1 
the instant claims depend from, recite the limitations of "within the sequence of 
nucleotide position of 1327 through nucleotide position 1460 of SEQ ID NO: 78" in lines 
6-7, 10-11, and 15-16. Therefore, claims 2-4 do not further limit "within the sequence of 
nucleotide position of 1327 through nucleotide position 1460 of SEQ ID NO: 78" 
limitations in claim 1 , the instant claims depend from. It is unclear whether the primers 
and probe in the instant claim hybridizes to sequences within positions 1327 to 1460 or 
214 to 369. 

Claim 21 is indefinite over the recitation of the terms "under stringent conditions" 
in line 4 because the metes and bounds of the invention are not clear. "Stringent 
conditions" encompass low, medium or high stringencies. The claims are indefinite with 
regard to the conditions encompassed. The specification discloses PGR primer 
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selection parameters in page 13, para 4, but does not specify wliat "stringent 
conditions" are. 

Claim 24 is indefinite over the recitation of the terms "acidic bacteria" in line 1 
because the metes and bounds of the invention are not clear. The claims are indefinite 
with regard to what would make a bacterium acidic. The specification teaches 
acidophilic bacteria such as B. acidocaldarius, B. acidoterrestris, and B. 
cycloheptanicus in page 2, lines 1 and 2, but not acidic bacteria. The art teaches that 
acidophilic bacteria are found in acidic environments. It is not clear therefore if "acidic 
bacteria" are acidophilic bacteria or to some other bacteria. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action; 

A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider tine applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

9. Claims 1. 21-22, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hristova (Hristova et al., 2001, Applied and Environ. Microbiol. 67: 
5154-5160) in view of Yamazaki (Yamazaki et al., 1996, Letters in Applied Microbiol. 23: 
350-354) and GenBank (GenBank Accession Numbers: AB042058, 2/2002), and further 
in view of Hogan (Hogan et al; US Pat. 5,541,308, July 30, 1996), Newton (PCR 
Essential Data, edited by C.R. Newton, 1995, Chapter 6, Primers, pages 49-56) and 
Buck (Buck et al., 1999, Biotechniques 27(3): 528-536). 

Claim 1 1s indefinite because the preamble recites detection of "Alicyclobacillus 
and Geobacillus" but the final step in the claim is to determining contamination with 
Alicyclobacillus or Geobacillus or both as explained above. Therefore, the Instant claim 
is Interpreted as detection of Alicyclobacillus. 

With regard to claim 1 , step (a), Hristova teaches a method of amplifying a target 
DNA by real-time TaqMan PCR. With regard to claim 1 , (a), (I), Hristova teaches a 
method wherein the fonA/ard primer, 963F, is used to amplify and detect PM1 16S rDNA 
(Table 2, Figure 2). The 963F fonward primer is 28 nucleotides In length and has 100% 
sequence identity, therefore capable of hybridizing, to the consecutive sequences from 
position 963 to 990 of PM1 16S rDNA (See Sequence alignments included, section 1). 
With regard to claim 1 , (a), (ii), Hristova teaches a method wherein the reverse primer, 
1076R, is used (Table 2). The primer Is 22 nucleotides in length and has 100% 
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sequence identity, therefore capable of hybridizing, to the consecutive sequences from 
position 1056 to 1076 of PIVII 16S rDNA and wherein the position of the reverse primer 
is 3' or downstream of the fonA^ard primer site (See Sequence alignments included, 
section 1). With regard to claim 1, (a), lines 13-17, Hristova teaches a method wherein 
the probe, 1030T, is used (Table 2), wherein the primer is 21 nucleotides in length and 
has 100% sequence identity, therefore capable of hybridizing, to the consecutive 
sequences from position 990 to 101 1 of PM1 16S rDNA (See Sequence alignments 
included, section 1 ), which hybridizes to the sequences between the two primer sites. 

With regard to claim 1, (b), Hristova teaches a method wherein the primer set is 
used in PGR (page 5156, left col., para 4, lines 1-4). With regard to claim 1, (c), Hristova 
teaches a method wherein the presence of PGR products is indicative of contamination 
of the test sample by PM1 bacteria (page 5156, right col., para 3 and Figure 2). 
Hristova teaches a method wherein the probe is labeled with a marker, FAM, which 
emits a signal upon hybridization of the probe to the target nucleic acid sequence (page 
5156, left col., para 2, line 6); and detecting the emitted signal of the sample (page 
5156, left col., para 5, line 10-12). Hristova teaches a method wherein the emitted signal 
of the sample is detected (page 5156, left col., para 5, lines 10-14). 

With regard to claim 22, Hristova teaches that the PGR amplification is 
quantitative PGR (Figures 1 and 2). 

With regard to claim 23, Hristova teaches that the PGR amplification method is 
real-time PGR (page 5156, right col., para 3, line 2). 

Hristova does not teach a method wherein Alicyclobacillus is detected by 
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detecting its 16S rDNA positions 1327-1460 of SEQ ID NO: 78. 

{However the complete 16S sequences of several Alicyclobacillus species are 
known (GenBank Accession Number: AB042058, 2/2002, a copy included). Additionally, 
Yamazaki teaches a method of detecting Alicyclobacillus acidoterrestris stains by PGR 
amplification in apple juice (page 351 , left col para 2, line 1 ; page 352, left col, para 5, 
lines 1-7). Yamazaki teaches that detection of thermophilic acidophilic spore-forming 
bacteria is essential to the quality control of various beverages (page 350, left col., para 
3, lines 1-2). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the invention was made to adapt the TaqMan PGR method of Hristova for 
detection of Alicyclobacillus as taught by Yamazaki in view of the available sequences 
of the Alicyclobacillus 16S sequences taught by GenBank. The ordinary artisan would 
be motivated to adapt the TaqMan PGR methods of Hristova to detect Alicyclobacillus 
whose 16S sequence are taught by GenBank, because Yamazaki teaches that 
detection of thermophilic acidophilic spore-forming bacteria is essential to the quality 
control of various beverages. 

In addition, Hogan teaches the use of specific primers col. 6-7, lines 50-67, lines 

1-12, and furthermore provides specific guidance for the selection of oligonucleotides, 

"Once the variable regions are identified, the sequences are aligned to 
reveal areas of maximum homology or 'match'. At this point, the sequences are 
examined to identify potential probe regions. Two important objectives in 
designing a probe are to maximize homology to the target sequence(s) (greater 
than 90% homology is recommended) and to minimize homology to non-target 
sequence(s) (less than 90% homology to non-targets is recommended). We 
have identified the following useful guidelines for designing probes with the 
desired characteristics. 
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First, probes should be positioned so as to minimize the stability of the 
probe:nontarget nucleic acid hybrid. This may be accomplished by minimizing 
the length of perfect complementarity to non-target organisms, avoiding G and C 
rich regions of homology to non-target sequences, and by positioning the probe 
to span as many destabilizing mismatches as possible (for example, dG:rU base 
pairs are less destabilizing than some others). Second, the stability of the 
probe:target nucleic acid hybrid should be maximized. This may be 
accomplished by avoiding long A and T rich sequences, by terminating the 
hybrids with G:C base pairs and by designing the probe with an appropriate Tm. 
The beginning and end points of the probe should be chosen so that the length 
and %G and %C result in a Tm about 2-1 0°C higher than the temperature at 
which the final assay will be performed. The importance and effect of various 
assay conditions will be explained further herein. Third, regions of the rRNA 
which are known to form strong structures inhibitory to hybridization are less 
preferred. Finally, probes with extensive self complementarity should be 
avoided." 

Hogan teaches that "while oligonucleotide probes of different lengths and base 
composition may be used, oligonucleotide probes preferred in this invention are 
between about 15 and about 50 bases in length" (column 10, lines 13-15). Hogan 
teaches that probes may be labeled using a variety of labels, as described within, and 
may be incorporated into diagnostic kits. 

Newton teaches how to design primers. With regard to claim 21, (i), Newton 
teaches that primers should not have unusual sequences such as repetitive motives 
(page 51, left col, para 1, lines 7-9). Therefore Newton teaches a primer design wherein 
stretches of same nucleotide bases should be avoided. Newton teaches that primers 
should not have complementarity of 3' ends either inter or intra individual (page 51 , left 
col, para 1, lines 7-9). Therefore it would have been prima facie obvious to the ordinary 
artisan to avoid palindromic sequences in a primer that form intra hybrids due to 
complementarity, based on the teachings of Newton, Newton teaches primers should 
not have sequences that hybridize to other portions of the same primer forming an 
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"intra" hybridized molecules due to complementarity. Newton teaches that primers 
should not hybridize to one another or fomri "primer-dimer" (page 51 , left col, para 1 , 
lines 12-13). Newton teaches that primers should have 40-60% GC content (page 51, 
left col, para 1 , last line). Newton teaches that a good primer design maximize both the 
specificity and efficiency of the amplification reactions and avoid misdiagnosis (page 49, 
left col., para 1 , lines 1-2). 

Buck expressly provides evidence of the equivalence of primers. Specifically, 
Buck invited primer submissions from a number of labs (39) (page 532, column 3), with 
69 different primers being submitted (see page 530, column 1). Buck also tested 95 
primers spaced at 3 nucleotide intervals along the entire sequence at issue, thereby 
testing more than 1/3 of all possible 18 mer primers on the 300 base pair sequence (see 
page 530, column 1 ). When Buck tested each of the primers selected by the methods 
of the different labs. Buck found that EVERY SINGLE PRIMER worked (see page 533, 
column 1 ). Only one primer ever failed, No. 8, and that primer functioned when 
repeated. Further, EVERY SINGLE CONTROL PRIMER functioned as well (see page 
533, column 1). Buck expressly states "The results of the empirical sequencing 
analysis were surprising in that nearly ail of the primers yielded data of extremely high 
quality (page 535, column 2)." Therefore, Buck provides direct evidence that all primers 
would be expected to function, and in particular, all primers selected according to the 
ordinary criteria, however different, used by 39 different laboratories. It is particularly 
striking that all 95 control primers functioned, which represent 1/3 of all possible primers 
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in tlie target region. This clearly shows that every primer would have a reasonable 
expectation of success. 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the invention was made adapt the TaqMan method of Hristova to detect 
Alicyclobacillus by designing and making additional Alicyclobacillus 16S primers and 
probes as taught by Yamazaki in view of the sequences taught by GenBank and the 
guidance taught by Hogan, Newton and Buck, including the primers and probes that 
would hybridize to region 1327-1460, wherein primers and probes with no "runs of more 
than 5 of the same nucleotide bases" and palindromic sequences, sequences that 
would lead to "primer-dimer"; and primers with 40-60% GC content would be selected. 

Designing primers and probes which are equivalents to those taught in the art is 
routine experimentation. The prior art teaches the parameters and objectives involved in 
the selection of oligonucleotides that function as probes and primers, see Yamazaki, 
Hristova, Hogan, Newton and Buck, Moreover there are many internet web sites that 
provide free downloadable software to aid in the selection of primers drawn from genetic 
data recorded in a spreadsheet. The prior art is replete with guidance and information 
necessary to permit the ordinary artisan in the field of nucleic acid detection to design 
primers and probes. As discussed above, the ordinary artisan would be motivated to 
have designed and tested new primers and probes to obtain additional oligonucleotide 
primers and probes that function to detect Alicyclobacillus 1 6S and identify 
oligonucleotides with improved properties, including primers and probes that would 
hybridize to region 1327-1460. 
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10. Claims 2-4 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hristova, Yamazaki, GenBank, Hogan, Newton and Buck as applied to claims 1 , 
22-23 above, and further in view of in view of Goto (Goto et al., J of Gen. Appl. 
Microbiol. 2000,46: 1-8). 

The teachings of Hristova, Yamazaki and GenBank, Hogan, Newton and Buck as 
applied to claims 1 , 22-23, are as set forth above. 

Hristova, Yamazaki, GenBank, Hogan, Newton and Buck do not teach detection 
of Alicyclobacillus with the specific sequences of primers and probes in SEQ ID NOs: 1 , 
2 and 4 and by detecting the 5' region of 16S rDNA sequences SEQ ID NOs 1 ,2 and 4 
hybridize. 

However, Goto teaches a method of detecting Bacillus species (page 2, right col. 
para 2, lines 16-18). Goto also teaches detection of PGR amplified 16S HV regions of 
other related genera, a Alicyclobacillus (page 7, para 2, line 2). Goto teaches that the 
methods were used to specifically amplify fragments with the 5' end region of their 16S 
rDNA that corresponds to the HV region of genus Bacillus (page 7, para 2, lines 7-13). 
Therefore, Goto teaches a method of detecting the Alicyclobacillus by PGR amplification 
methods wherein the same 5' end region of the 16S rDNA is detected. SEQ ID NO: 1 of 
the instant application hybridizes to positions 214-232; SEQ ID NO: 2 hybridizes to 
positions 260-276; and SEQ ID NO: 4, to positions 354-269 of a Alicyclobacillus 16 
rDNA sequence (AB042058) GenBank teaches (See sequence alignment). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
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art at the time the invention was made adapt the TaqMan methods of Hristova, 
Yamazaki, GenBank, Hogan, Newton and Buck to detect Alicyclobacillus by designing 
and making additional probes and primers that can detect Alicyclobacillus by directing 
probes and primers to the 5' HV region as taught Goto, including the primers and 
probes comprising SEQ ID NOs: 1, 2, and 4. 

The ordinary artisan would be motivated to have designed and tested new 
primers and probes to obtain additional oligonucleotide primers and probes that function 
to detect Alicyclobacillus 5' HV region of the 16S rDNA because Goto teaches that the 
method of amplifying and detecting multiple strains together is useful for the 
identification of large number of species for an efficient indexing and rapid identification 
of groupings of Bacillus-related species such as Alicyclobacillus, which used to be 
classified with Bacillus as explained above. 

Conclusion 

11. No claims are allowed. 

1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Dan-Sung C. Cho whose telephone number is 
(571) 272-9933. The examiner can normally be reached Monday-Friday from 7:00 a.m. 
to 4:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukia, can be reached on (571) 272-0735; 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

The Central Fax Number for official correspondence is (571 ) 273-8300. 
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